Glatiramer acetate immune system augmentation for peripheral nerve regeneration in rat crushed sciatic nerve model.
Protective antiself response to nervous system injury has been reported to be mediated by a T-cell subpopulation that can recognize self-antigens. Immune cells have been shown to play a role in the regulation of motor neuron survival after a peripheral nerve injury. The objective of the present study was to evaluate the effects of immune system augmentation with use of the antigen glatiramer acetate, which is known to affect T-cell immunity, on peripheral nerve regeneration. Wild-type and nude-type (T-cell-deficient) rats underwent crush injury of the sciatic nerve. Three and six weeks after the injury, the sciatic nerve was examined, both functionally (on the basis of footprint analysis and the tibialis anterior muscle response and weight) and histologically (on the basis of axon count). Significantly greater muscle responses were measured after three weeks in the group of wild-type rats that were treated with glatiramer acetate (control limb:injured limb ratio, 0.05 for the glatiramer acetate group [n = 9], compared with 0.51 for the saline solution group [n = 8]; p < 0.05). Higher axon counts were also found in this group (control limb:injured limb ratio, -0.07 for the glatiramer acetate group [n = 10], compared with 0.29 for the saline solution group [n = 8]; p < 0.05). The nude-type rats showed no response to the intervention after three weeks but showed a delayed response after six weeks. A second dose of glatiramer acetate, delivered forty-eight hours after the injury, did not result in an improved response as compared with the control groups. We found that a single treatment with glatiramer acetate resulted in accelerated functional and histological recovery after sciatic nerve crush injury. The role of T-cell immunity in the mechanism of glatiramer acetate was suggested by the partial and late response found in the T-cell-deficient rats.